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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst for cleaning an exhaust gas leaving the internal combustion 
engine of e.g. an automobile. 

SOLUTION: The exhaust gas cleaning ternary catalyst is prepared by supporting a noble metal component 
essentially consisting of Pd on an A-site- defective perovskite compound oxide which, in a perovskite structure, 
has a ratio {(B-A)/B}=a, i.e., the compositional ratio of B site elements to A site elements, larger than 0 and is 
represented by the general formula: (A'1-xA"x)1-a(B'1-yB"y)03-d (wherein A* is at least one member selected 
from the group consisting of La, Nd, Gd, and Y; A" is at least one member selected from the group consisting of Pr, 
Ce, Ba, Sr, Ca, and K; B' and B", which are elements different from each other, are at least one member selected 
from the group consisting of Mn, Co, Ti, Fe, Ni, Cu, and Al; and a, d, x, and y are in the ranges: 0.1 ^a^O. 15; 0£d^1*, 0 
<x<1; and 0<y<1). 
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What is claimed is: 

1. A three-way catalyst for exhaust gas purification comprising at 
least Pd as a noble metal deposited on an A site-deficient type Perovskite 
compounded oxide having a Perovskite structure defined by the general 
formula (A'i. x A ,? x )i. a (B' 1 . y B ,, y )0 3 .5 having a composition ratio a = 
{(B-A)/B} of the A site element to the B site element is higher than 0, 
wherein A' denotes at least one element selected from a group consisting of 
La, Nd, Gd, and Y; A" denotes at least one element selected from a group 
consisting of Pr, Ce, Ba, Sr, Ca, and K; B' and B" respectively denote 
mutually different elements and at least one element selected from a group 
consisting of Mn, Co, Ti, Fe, Ni, Cu, and Al;a, 6, x, and y are respectively 
in the following ranges, 0.1 < a < 0.15; 0 <;5 <s 1; 0 ^ x ^ 1; and 0 <; y <; 1. 

2. A three-way catalyst for exhaust gas purification comprising at 
least Pd as a noble metal deposited on an A site-deficient type Perovskite 
compounded oxide defined by the general formula 

(A ? i. x A 5, x ) 1 . a (Coi. y B ,, y )0 3 . 6 , wherein A' denotes at least one element selected 
from a group consisting of La, Nd, Gd, and Y; A" denotes at least one 
element selected from a group consisting of Ce, Pr, Ba, Sr, Ca, and K; B" 
denotes at least one element selected from a group consisting of Mn, Fe, Ni, 
and Al; and a, 5, x, and y are respectively in the following ranges, 0.1 < a 
< 0.15; 0 <;6 <; 1; 0 <; x <s 1; and 0 < y <; 1. 

3. A three-way catalyst for exhaust gas purification comprising at 
least Pd as a noble metal deposited on an A site-deficient type Perovskite 
compounded oxide defined by the general formula 

(A ? i. x A ,, x ) 1 . a (Mn 1 . y B ,, y )o3-6 5 wherein A' denotes at least one element selected 
from a group consisting of La, Nd, Gd, and Y; A" denotes at least one 



element selected from a group consisting of Ce, Pr, Ba, Sr, Ca, and K; B 
denotes Fe and/or Ti; anda, 6, x, and y are respectively in the following 
ranges, 0.1 < a < 0.15; 0 <sS <; 1; 0 =s x <s 1; and 0 <s y <; 1. 
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La. Pr, Ce. Nd, Gd. Y. Ba. Sr, C 

a. KKVPh frt>f&z>mfrhm\mtcj>t£< tt> im 

#>6fl£j£3ft, BUT i , Mn. Fe. Co. Ni. C 

usw i frfif&zm^mtttitc'jttei £ fe i a©w 

n. *^a©£i3il.5®ffl*i0. Ka<0. 15?* 
«3. #>-o. S© £ 9 f#Sf5B**0 go" ^ 1 -?$>•*>££,<: 
J^^a^x*?^ r©gc5£<b#s06*i. ftHSfpffl 30 

A3 *i/ci£i&£?L©igSteiPrt ©*?;»r Jct £ £ « 
«C. 7 0 0 *C«T©att*-rM*©tta!RiR1*tt*W O 

■*Atti»©tt« £ * [s]b$(c pj#g £ t z> . 

[002 9] — SKA t . o BO,., riSftSAt-f h 

A' £A' . BtiB' £B~ ©2«ffi©8tfi£7E5R#>€>fc 
5 — flSSS (A' ,.,A" ,) ,. 0 ( B' ,.,B",) O,. , 
■C^Sn. 5*#J©A' «La. Nd. GdSO'Y^6fi£ 40 

S8¥*>6a«ftfcd>&< £ fe 1 i*e>M3n. a* « 

Pr. Ce. Ba. Sr. Ca. KRVP b #>6»?X-5§¥ 
*>6jStfttfc4>&< £fe B' £B" 

I*. ^=c5,7cJg-C£>0. Mn. Co. Ti. Fe. N 
i . C uRO'A 1 *^fi£-5>S¥*>e,31«tl/c^^< £4, 1 
®#>e>8Jl£3ft. fr-^ct, 6". x. y©£r>f#SSSB# 

•en^no. i<«<o. 15. o^s^i. o^xs 

1, 0=Sy£ 1 -C*SC£CC<fc9. #K:x*^bSit& 
C£(C«fcorJMT« ; SrflJ®-rSC£CCj;SB-9--f r©H 

O . Atf-tf h n * -f MS it * 50 
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ms&zazcticj:*). 7 0 0 °cy.T<DU&w-r:mm<D 

T-SC £#?*£„ x=Sl, OSyiliLfcOB, #> 
a»4*Hrtt?"*n hfcifcP* 6 "C* 

[0 03 0] — «SCA».. BO,., taMa-SAlM \-X 

A' £A" . Bt*B' £B" <D2WM<Dffil8,7zmfre>U 
(A' ,. X A" ,) (B' ,.,B" ,) O,., 
(SC*©A' BLa, Nd. G dRUYftbl&ZWtfrZ 
ji«ti/c^>%< £fe l«*>e>flto£S*i. A'BPr, C 
e. Ba, Sr. C a&!>'Ka>6j£Sffifa>6ii&**afc4> 
&< £fe ltt&»6«flE3*i. B' £B" «. HfcSTCsg 
-Cab*), Mn. Co. Ti. Fe. Ni. CuMAl 

frhfczm^mzfttcpuK. t fe 1 B#>&Ntj$s*i 

5) #>o a . 5. x. y©£D?#-5>ffiH* s -5" 

ft^4"l0. Ka<0. 15. 056-iSl. 0^x^ 

1. 0^y^l£-rSC£CCj;i3. MtM^tttcftSAttTG 
*©»^toti-?r xM y *^b 5 titifiMIlK: J: S 
B-9"^ hOWHttteMffts. At^ FXJIS^n^ 
H«Jt*flWES-tt4 C£K J: »j. M««tt©|S]±£ 
W^ttSO*iiBAtt?r^#-r ^> C £ #-C t . 

[0 03 1]-«K(A' ,.,A',),.. ( B' 
,. t B' y ) O,., -cmZti, ^^©A' BLa, Nd. 
GdSO'Y^6(iR6af*^il«ti/c^%< £fe \mfr*> 
«fiS3tl. A'BCe, Pr. Ba. Sr. CaMK 

frhmz>%tfrt>m\tin,tc>pt£<. £ 1 a#>6ifja£n. 

B' BCoWD, B' BMn, F e. N iRM 1 
6fiS€»^^6ii«n/c^ < £ h 1 S*^^fiS3n. 
O, a . 5, x. y©£*3f#SffiH#s-€-*i^*i0. 1< 
a<0. 15. 0^5gl. Ogx^l. 0^y<lt 

*sc£icio. covtemm&zmmcmmL. xr 

©*ftt«*IW»U At-TF^M^o^-fhi 
JS*«Wi3-&*ciK:J:»). C o ©ftBiffitt©1*«*l(t 
^fL. iHf^ttSOWA« ; S:^#-rSC£*s-C#-5 <> 
[0 03 2] -MS (A' t-»A" ,) (B' 
,. y B' ,) O,., -C^$n. ^*©A' tiLa. Nd. 

mf&itis A'BCe, Pr. Ba. Sr. CaMK 

3&>6RR*»*>6a«ti5fcd>tt< £ fe i mfrbmrnzti. 

B" «Mn"C*0. B'«Fe. TiMCu*6^ 

»*&atftifc4>te< £fe ia*>6«j^$n. 

a. 5. x. y©£«5t#SI5H*i-€-n-enO. Ka< 
0. 15. O^S^l. O^x^l. 0^y^l-C*-5 
C£CC±0. Mn©M!®rStt€:W55!).CfiJfflL. xMy 
*^b$-ti-rM^ffi=&*iJiai-rsc£{cj:*B^'i h©m 
¥V0&i:fflW b . A -9- W h V-zfXiiA 
«fiS3#SC£«C«fci5. Mn©^Si4©^8![«:i^F 
Wf^14^WX14*5S(#-rSC£*ir#6. 
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[0033] xmioimm i mm>zm*fx»im=. 
ftuma. m^xm nnjft{c*jt>r. aim vtvM 
ictt-rzB-vj t-Ttmcomim^i < (b-a) /bj tb 

= a#0J:*)*#<. (A' t .,A" ,) 

(B' ,. Y B' V ) 0 3 . 4 (5£*©A' t*La, N 
d. GdRO'Y*>e>J&£S¥A>£jMtfftfc^&< ti> 1® 
a^t^Stl. A'ttPr, Ce, Ba. Sr. CaS 
CKK*>6fiSS^*»6S«*iytii>i& < 4 & 1 
ft. B' iB* tt, ^^•2,7C^-C*D. Mn. Co. T 
i . F e . N i . CuMA 1 #>e>>*S;£f¥rt>6iS«:ft/c 10 

a. 5, x, y©i <5f#-Sffiffi*^n^no. Ka< 
0. 15. OSS^l. OSx^l, 0<y^ir*5 

itmitn±mtvx'pt£<. tbp <u>mt$2ti, Pdtc 
imm*mttt%^hftz>7tm<D : £mt*®>o. Pd 

[0034] *j%BjtD«^2 &m<D8m#xmtm= 20 

7cM#R(i. — (A' i-»A" ») i.« (Co 
,. y B" v ) O,., -cmStl. ^<DA' ttLa, Nd. 
GdRtfY*6ldSa«;te6*;mtel>tt< ifell^e. 
tUfKStt. A'iJCe, P r . B a . Sr. C a&O'K 

B" liMn, F e. N i RVA 1 #>6fK-&i*#>6ji«tt 
/c4>fc< 4fcl«*»i5flWS3ti. a. 5. x. y 

©4<5f#-5>ffiB#^tt^ft0. Ka<0. 15, OS 
fi^l. OSx^l. 0<yS 1 T*SCi«fit 
* A 1M r a^*n ffi£Eftf bfttc Jt&JR 4 30 

L-r >pts. <ifcpd 3 n . p d caggj3P£&«-r 

4#A6*x£S;5g©gc5£{b£EI«3. Pd4©*BSfPffl* 

ftB£©ll»Xtt*3fe#U C o<D^rStt*^L/-5-5. 
Sftfcgf ii*m\M=i3m*Wgk-$ S C 4 *5-c £ S . 
[0 03 5] *»WOBWaS3E«W>SMa^?WbfflH 

Ttmma. (a- ...a- ,) (Mn 

,-,B" T ) O,., rasn. 5£#©A' liLa, Nd. 
GdSi>*Y^6(!SESI¥A>e)jl«nfc^< ifell*^ 
fltJSStt. A'ttCe, Pr. Ba. Sr. CaWK 40 
iPhf&&mfthmXti?c'pU< 4 fc 1 
B" (iFeSy/XBTi*>«?n, a. 
5. x, y©4 0f#S©H*i*n-e , no. Ka<0. 
15. 0^511, OSx^l. 0^y^l-C*5Ci 
*i&W.tlrZ>A?4 h^II^a^*^ hffi^K^k^ 
fCSi&JS 4 UXpfj; < 4 P d &tm ?n. P d {C&g* 
W^Rt^f 4#A6ft6TOg©£^b£H9. Pd4© 
^ffifli*»W-r*CiCeJ:»>. *l>& < & 6 P d ££tt 

&&mt®tm<Dmm£&zm&&&&mc. Mn©M 
»^***>ty w»^^bffl=5a»«««tt-r 4 c 4 so 
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[0 03 6] 
[0037] ##04 1 

La,.,Co l) . l Fe,. 1 0 1 ., -CtSS^I-S^CJ-^X*-/ 
«TK^-T*tt (^§a¥2 -74505^ 

fgcciets s n/c^ffi 4 mmx$> ccjroiasstifc. 

7 > t> >. h RcWoNmraiHiaKtbft 
ttffiB2-3<im©«5tt*««) *fflMK**&bT. * 
n-etl^&^tb-CL a :Co:Fe = 9:5:5 4RX4i: 

©¥*W4S»1 dm). »6*lfc«£«Jl oossauc 
ftUXZ3.>mm6 4*Sg|54*fi*4 0 0aSSP4^M 
1 60 ± 5TC*K£3-ttfc. Kl£**7 l,fcffc. f#6 

fc. #e>*ifcffi^i'x>^ia?: 6 0 0 °ct? 1 mm^Mfp 

-CW&Ltc®., 1 1 0 0'C-C5B#ra*^m\ La 

,.,co ( .,Fe,. 1 o ! ., tistm^m m u it. 
^a-&ik**EL.A:tett. #^ 1 4^< mmtzjsmtc 

[0 038 ] ##FH2 

La t .„,Co 1 . i Fe,, 1 0 J .i "C^^la-S^a^'X* 

h 1 i^<ra»«cL-c«fiojt. 

[0 03 9] ###|3 

La,.,,Co,.,Feo.,0,-i -rTn^n^-^D^X*-/ 

f m^m-^m \t±< mm l x mm. u it. 

[0 04 0] ###I4 

La,,„Ce,.„Co,. 1 F e 0 .,O,.j XjftSti&^U 

bm^^mi £i£<mmcuxwimistc. 

[0 04 1 ] ###I5 

La,.„Sr,.„Co,.,Fe,.,Oi.i XTfkZti&^ti 

r*&3f;*##pji ti£<mmci,xm&Ltc. 

[0042] 6 

La,.„K p .„Co,. ! Fe,. s O J .i XTnZti&^V? 

xn-i vm^^mmi t±<mmi<c^xmmLtc. 

[0 04 3] ##0!I7 

La 0 . 71 Ba 01 ,Co„.jF e,. , 0,.» "C^34i-5-^P 

7x13 4 t-miaz^Mi tit<mmcLxm&Ltc. 

[0 044] ##0!I8 

La,. 11 Pb,.„Co D . 1 Fe,. 1 0,., XTjkZtlZ-^a 

■77,t>-< vm^^mi 4^<i3j«ccL-c^j*i/fco 

[0 045] ##0!I9 

La,.„Pr,.„Co,,,Fe,.,0|.i Xjjk^ti^^o 
zfXij-l hif9**##t^l 4^<P)«lCCl,r^jgL/c„ 
[0046] &3tm 1 0 

La,.,Coi.iFe,.,Oj.i XTr.^ti^^-U^Xfj -4 

m-*&&%m 1 4^< i5j««:L,-cKjSL'/c. 
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[00473 1 1 

La,. ! Co,.,0 1 . 1 f^3ns^a^*-f hff)*^ 

m-nn 1 1±< mmc lxm& ufc. 

[0048] 1 2 

Nd„. 9 Mn 1 . 0 O 3 . 4 •c^sn^-^aT'^^-r h©** 

\t±< mmit u -cwt o fc. 

[0049] ##011 1 3 
#01 1 £ ± < RHSCC 0 T«* L fc. 

[0050] i 4 

L a,.,Mn,. 5 F e, . ,0 3 .» -CtjsSI-iS-^p:/;**^ 

h it±< mmic u r «jt l tc. 

[005 1 ] ##0d 1 5 

La,. B1 K,.„Mn,.,Cu t . ! O i ., X7jK$tl2>^<u7 
[0052] 1 6 

Y».iiCa 1 .„Mn,.,0 1 ., XffkS txh-^n? A 

[0053] mmm i 7 

La,.„S r,.„Mn,.,T i,.,0,.. "CTj^SftS-^P 

[0054] mmm i 

Gd„.„ s Mn,., 0 3 . 4 "C^?tii'<D7'X*-f MS} 
[0055] ##0!l 1 8 

La,.,,S r,.„Co,.„N i ».oiO,_* •C^Stl'S-^ 

fc. 

[0 05 6] Hfife#l2 

La,.,Sr,. 1 , ! Co 1 .,Fe 1 .,0 1 . > -CthSJ-iS-^p 
[0057] 1 9 

La,.„S r,. 0 ,C o „. , , A 1 ,.,,0^ X7n£ti2>^- 
tc 

[0 058] ##01)2 0 

Lao .jBao.osCoo.sMno.sOj.a "Ctt^SJi&^p 

bm^^mi t±<mmcLxwmLtt. 

[0059] m^m2 1 

a : C o = 8. 75: 10 J; 5 KlfiO^, tf-JUS 

m) „ mr^mi tmmcisXLa.o.,,,coo,-, 

[0 06 0] ##0fl2 2 

La 0 , 1 „MnO 1 ., -Ci*3ft3^P :/X*7 -4 h*9;fc£ 

##092 i £i5]*£K:o-c$s}j§u/c. 

[0 06 1 ] ##fl!2 3 
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Lao.rsCeo.jCc.sF e,. s O,.» XfnSti&^n 

zfxtj^ vmttmnwz i tmmicbxmmutc. 

[0062] ##W12 4 

La,.„Sr,.,Co,.,Fe,.,0,.i X7jk$ti2>-^n 
[0 06 3] ###|2 5 

La 0 . 7 ,K,. 1 Co„.,Fe 0 . s O 3 . t -C7n£*l-*>"<P:/ 
x*-fH9*4##l»l2 1 iRfctco-cKSil/fc. 

[0 06 4] ###J2 6 
10 La,.„Ba,.,Co,.,Fe,.,0,.i -Cm^ft&^P 
^X*^ h8}3fc£###|2 1 £H«tcL-C*jfiOfc. 

[0 06 5] ###J2 7 

La,.„Pb,,,Co,.,Fe,,,0,.i -Cjn$*'l£^P 

^x^-r im^g-nrnz 1 tRaici/rijiLfc. 

[0 06 6] #^2 8 

Nd„., 7 ,MnO J _ < TmSilS^O^X*^ ht&5fc* 

##«2 i tmrnicLxmrnuic. 

[0 06 7] ###J2 9 

La,.„,Ba,.„Mn,,,Fe,.,0,.i "C7jx§*l&-"< 
20 a^x*-f h*&*fc##0(l2 1 tH«lciT»l,fc. 
[0 06 8] ###J3 2 

La,.„K,. 1 Mn,.,Cu,. 1 O j ., Xjr^flh^til 
hta*4##t«]2 1 iHaKUTKlOfc. 

[0 06 9] mmmz 

Y,.„Ca g , l MnO J ., t^Sft-S^P:/;*;*;-/ hifj} 

2 1 £H«Kt,T»aOfc. 
[0 07 0] »S0H 

La,.,,S r 0 .,Mn,.,T i,.,Oj.i "Ctk^Ji-S'^P 

■?z.*a vmm*. i i<ommicwmm.^m^i>^<D 

30 ffttt. ##0S2 1 kfflUlcLXm&btc. 

[0071] mmms 

Gd,.„Pr D . 1 MnO i ., Xm^ti^mxij A Y 

mmz>»3?ffl2 i trnmicLxsnmLtc. 
[0072] mmm 

La,.„S r 0 . 4 «Co 0 .,,N i ,.„0,.. X7r;$tl2>^< 

uzfxtjj hm^m^m2 1 tmtfucoxmmotc. 
[0073] mmmi 

La,. M S r 0 .,Co 0 .»iA l.. 0 >O 3 .« XTjkgti&^t 

40 ##««]2 1 tmmicisxmmLtt. 

[oo7 4] mmm8 

La,.„Ba,. 1 Co 1 . i Mn,. 1 0 1 ., -e^SJa-S-^P 

h®*.Z^W2 1 £|!0«K:i/-cS«Il, >*<:<, 
[007 5] JttSOT 1 

La 1 .,Co,.,Fe,,,0 J .j •C7j\$fi-5>'<P^'X*-f 
H9**<MW» l ££ < I5)«k: LrKj§Ofc. 

[0076] ttmm2 

La,.,Sr 0 . 1 Co 1 .,Fe,. ! 0 J ., XTfkZtlZ^v? 
50 [007 7]itUM3 
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La,.,K D .iCo,.,Fe,.,Oi.i ■Ctjk^^-S-^ci^'X 

[0 07 8] imm4 

La,. l Ba,,,Co,. ! Fe 1 ,. 1 0 J .» -CTjkgtl&^a?' 
Xi3-< H»**#*«l i^<BI«tcL'rW6l/fc. 
[0 07 9] Jt«W5 

La 1 .,Pb 1 .,Co,. 1 Fe,. i O J ., TS^tlS^O^ 

[0080] vtmme 

La,.,Co,.,Fe,.,0,., tS3ti5^n^*-f 10 
[0 08 1 ] jt«m 

La,.,C o,.,0,., TSShS^n^A-f 
[0 08 2] tb©{«l8 

££<BI««:i/-c«iBl,fc. 

[0 08 3] ttt5^9 

Lai.,Mn,.,Fe,.,0,.i •Cj^StiS'^n^'X*-/ 
[0 084] ittSfll 1 0 

La,.,K,. 1 Mn D .,Cu,. i O J .j "Ctf&JiS^ci:/;* 
[0 08 5] IttSWI 1 1 

Y,.,Ca,.,Mn,. D 0 1 .i -CgSn^^D^*^ h 
*3*£##t*l lii< lUJSHc 0 -CSjg l,fc. 
[0 08 6] JttSM 1 2 

La,.,S r 0 .iMn 0 .,T i 0 .,Oj., ^Cm^ti^^-tizf 

Ttffitt. #^l£±<B»eOT:«fiL;fc. 30 

[0 08 7] thfgpi 1 3 
GdMnO,., ^3n*^n^X*-f 
1 <t±<|aH*(cL-CK®L//c„ 

[0 08 8] ib©^ 1 4 

La,.,S ro.!Co 0 . 9 ,N i,.„0,. a "Ctj^^^^-^O 
rf*i]A H&3fi£##0!|l <!::£< |aJ««:L/-CiSj£L,fc. 
[0 08 9] JtRffi 1 5 

La„.,S r,.,Co,.,Fe,.,0,.i -Cm^txh^V? 
*t3 4Y 1 <!: ± < |SJ«§(C l,T$¥j£ L/c. 
[0 09 0] itfgffl 1 6 40 
La,.,S r,.,C O0..1 A l a .„0,.i -Ct^SJiS^P 

[0091] ttmm 1 7 

La,.,Ba,. 1 Co,.,Mn,.,0 J .i "C'TSStlS-^a^' 

[0092] imm 1 8 

La 1 .„Mn 1 . 0 O 3 ., T^Sn^d^*^ 
#^2 1 &H*KXr«j6t,fc. 

[0093] imm 1 9 

La,.,Co,. 1 Fe,.,0 1 ., TSSn^B^*^ 50 
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mm&tmz 1 tnmc^xwt^ic 

[0094] tb^2 0 

La <( .,Ce 0 . 1 Co < ,. 5 Fe,. 3 O 3 ., f Tjkgtl&^W? 

[0095] immz i 

La,.,Ba.. 1 Co, i ,Fe,.,0,.t -CTikSti&^u? 
ztiA h*&*£##t»J2 l iisjttHcurWii/fc. 

[0096] \mmz 2 

La 0 .,Ba 1 . l Mn,.,Fe 0 . ! O J ., T'Tj^ftS'^a:/ 

[0097] mm i 

##{?|J l ~ l l Rtftb&fll l ~ 7 -ef#en/c-<o * 
YhCCOli-C. h i«-T4^b«Ji©KIt? 

Mi6e*cD^a^*W MctefcfS»#©r-T.rt/5:*- 
[0 09 8 ] (@faiSJ£i¥«£fe) 

1 ) wwamvum 

( 1 ) &{±«©-<ci:/X*7^ r -T^5^ = 

1 : 2 (Mib) i&SJr^KffS 

( 2 ) tt*t&£«*I9*Jtr 1 B^^^SSg^ 

(3) m&®* \ F>/cm'r^3x5x2 0mm 3 © 

( 4 ) JjB&tfc* 9 0 0 = CX« 1 10 0*Ct5 

2) xm.mwcjizwmm.imm 

< i ) 4fisffi©x«iiijjff-i'©3ss©a'js 

(2) h i^^tBiCXi^lHlifTb--^©^ 

gtb©«'15£ 

[0099] 900 'crv iioo 'c-cw^snfc## 
w i tmm i {c*5WS@fflj^ict.L,fc^©x^iHijT/^ 

->©— fflzm 1 Cc^-r„ HI (a) . (b) fc*VT<fc 
^&C, 9 0 O'CKifcWSWXrti. jl^©-^a^*^ 
hLa 1 ..Co..,F e..,0,_. {VtMMl ) £T^S 
^-iSJ^S-B-SCitCfcO. LaAI0 3 iXf^l/t| 

[oioo] ctt£©sifc^#5££G£@tBJ5jDc>£ji 
tTS-a-sciKiij. ^o^x*-f h©#js*>-e-*itc# 

^J£*ffi«©<gTa«feC> -e©*S^n^*^ h©«4 
©•^a^xrt-i' h©g#£©Sl£K:<fcS#fb«Hi#*fc - 

**4s©£j?k#j£ic;© f- vtf-v&zt^^teMikicmz. 

T. LaAlOjtDWH^LU^Ci^bt 

[0101] M«C. 1 1 0 0'C{CfcW£if;XCC*Jt,>T 

SAIf-r hX«M©##lltHJ£l££W±l,Tt,>£t<t# 
W5. C©Ci«. Af-f h^as^o^*^ Ha 
,. 9 Co,. l Fe 1 .,0 ! ., (03Zmi ) Kfc^-Ctt. L 
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aA 1 0,<D£jftfcjqiMU At-/hXMit5Ci 

[0102] yA3-7S©I1vtOiilC'<n7' 

-f h £ 5? ;u 3 - r £ ©raKjaffflftflRWr HffiSi&w 
£Ct +»tt»IW»»36J»6tiac» (N. Mi 

zuno et al. : J . Am. Chem. So 
c. Vol. 114. 7151 ( 1 9 9 2 ) ) il^ff 

»t«)ti6KLaCoO J ., £Wc£9. SM<t©@ 
ffiKJ^*1ilStt{cig2}C7nOfc. * 

LaAiOn <D*j$m& umxzmi^Mm 
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* CO 10 3] C©£5ftSStfr&*(CS-3£. ±fB© (@ 

1 1 o 0-crBA*tf-5/c o c©isg> ?#6n/c-<P^ 

K«:*hr££j?XfBLaA 1 0 3 ©XSIIli(ff-^?» 
git ( I (LaAlOJ / I (^O^X*-{ fO ) % 

fcW5LaA 1 0 3 ©£fi£t!]-£I (LaAlOj/I 
C^D^^-ThD i: L/Tlfe 1 {C7jV3% 
[0 104] 
[*1] 







I [LaAlO:*] / 
I [VnTWH 


#=#0J J 


Lao. aCOo. r.Feo. nO:*- <5 


Q. 03 




Lao. ktsCOcj. nFecj. r»0;i- 6 


0.03 


3 


Lao. KiiCOo. cFCu. r,0:» (5 


0.03 


#^<j 4 


Lao. mCCo. ohCOo. nFCo. r,0:«- (5 


0.03 
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h£L,#S + 3ffi©L a©— 

fficD s r -cg&f-s c i jc «fc n m 

1. 47p51 (1 99 3) )„ 
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SO s . S + ( 1/2 S) O 



[0107] |5]«©fif&rtJMn^n:/X;t7-{ Ktfco 

l®Sr, + lffi©K, -eni A1>--Y h^fl (+ 3ffi© 
LaM) •C , fi}ftLfci#©M^aS5©H^€r03 

cc^r. 0 3^<=.H^e.*^<cj:-5{c. ix.&t,cmt>z>mm<D 

[0 1 0 8 ] CC-CiStlfci^KA-if-f S 
r ^ K ©g&tc J; £ jl^©MTffi$«Wr«A 3 ft -SKSR 
^LJ^fcSKSASftSCtSrmOTl,*.*,., C©C<t 

m&Ttmmzffi, ox kie^i £ mmcnmt zct&x 
s&ct&mm-rz. mic.fiQz.-c. ctig.xm^xstc 

[0109] f$§&#]2 

##fl|l 2~1 5&&ttMffl8, 18, 9-10©^ 

£ ©R3T <D®mffitJc £ £ &fcj&#14©#{btc -r>i» x tftft 
L//c. Alf-f h^»M<!:fie3fe©^n^X*-i' HtfcWS 
«M©r - r;u 5 i-icis^x^. 0 S@mKJ£K:<l: £8481 
ffitt©^t©W*li^^«. Tta©*#Tt?WAil¥ffi?r 
*T 5 C£JC <£«)«&? Ufa. 
[0110] ((t4&ffi14§¥ffi£ I ) 

1 ) mmtx,n<D{m 

(1 ) &ttm<D^U-7XJy4 bmiti: y-T)HT = 
1 : 2 (fifijfc) ift&Jr^tffS 

( 2 ) w&Mi£zmm%&x i B#ra^ii^ 

( 3 ) ig£f»£ 90 0'C-CIO B$FfflA»*-CjJn^^a 

2 ) £j£fFffi 

( i ) m&nmn* 

C 3 H, : 2200ppm 
O, : 4. 5% 
He:S 

( 2 ) SlS^ttlf ffi 

#iaL.^*^efe^5 0%<t^^iag (T,o) SrS'Jffi 
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*>#s«re* s c i zzmm 3 tc «t ^i¥«5a^- 1> o -cast 

[0 1 1 4] HUMS 
##FH 1 6 ~2 0 . HJfcfll 1 ~~2RVimVt 1 1 ~ 1 7 
©^B^*-f Hco^T, Pd^te^S-ttfc-^a:/* 

U £ BtBSfCtc i 4 HBWStttDSl&Y t©«WW!b*« . TIB 

[0115] (MHEr£1£! i Ffln£ I I ) 

1 ) HfliKftDfHK 

( 1 ) Sitmo^n-fxtU h»3tEK«{f 

2MKPd*Jffl# 

(2) Pd4Stlsn/cM«tc-5i,>T-;n7 , x*-{ F 
: r-T)i>=.i- = 1 : 2 (Mib) £&£J:5tcff 

S 

( 3 ) ¥Wtt$«9U19U*-C 1 ftfflf&ttte 

( 4 ) msmz 9 o o -c-c i o mrs^M'p-cmmmnstm 

2) JSlSfftt 

( i ) m&sm** 

CjH s : 2 200ppm 
O, : 4. 5% 
He :g| 

(2) Kl£*H£3ffli 
#iaiW felstfe?* 5 0 K £ &fltt ( T , . ) £8'JS 

[0 116] mmm\ 6~20, XJfc0Jl~2;RtfJ:bf2 
«1 1-1 7{C*JW4ft!B«ffitt©ffffl<***^3{C^ 
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[0118] w^©t?fiMm«. &mwRvm&w 

ft. Ml6r*lt«WCCtt^T,.W<fi<. fi4^r£tt«±HI 
40 ^r§14©ft±KW^r*SC£^L-C<,>S„ COCi 

[0119] SCKOT4 

1. IK 13. 21. 22. tbR#l7 . 1 8 . 

{££©-< a hK:foWS®Jftftfflt4f&©i:bl8tfc^ 
50 tt, Tie©^Tr&*3#W**T5C£tc±9«»rl, 



(12) 

21 

fc. 

[0120] mm&) 

1 ) HMI»g 

( 1 ) A-*>x;U-7-*±${ TGA 7 

2 ) S'JS£# 

( 1 ) mmu&mm : sa*>6> i 2 0 0 -c 

(2) IiJ^#fflM: 

( 3 ) #?SjlJK : 1 0 "C/m i n 

[0121] 0mm 1 1 so'2 1 tmmi ictsvzm 

ll^*flSl ; S:i4«c^t„ 2 0 0 °Cfrh 4 0 0 "CCDS 10 
JSIHitfC. La,.,Co,. i O i (#*Wll)tt, 

igo^o^-f na^.coo, - , amm 
7) u&^mmkmtkifflMzti-z^z. mmtcmm 

«ffitt©je&<&ftLh*JSS*i*. La 0 ., 7S CoO 3 - , 
(##W2 1) dc^SA^ H^SIM^a:/;*;^ hi 
•rsci(cj:D. c<-i$-c©At>--f' h^as^a^* 

«i3htl^Ci*sb*>5. laMSfc. ##0(1 3S 
^2 2i JtlSflJ 1 8 <Z>Jt!t»§«£ H 5 ICm? . 3 20 
#^ 1 M2 <b J±$£Fd 1 9 ©Jtl»§J|l*0 6 tc^-T. 
Cti6©ISJ|W»69i63&»<cJ:^{CA*^ h^Wla* 
0. Ka<0. 1 5fJ-*CiK«fc«JlBRttffltt»K: 
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###12 1-2 2. 2. 2 3-3 OStf^ftKotflfrrS 
ibt5^l7, 18~2 0. 2-3. 21. 5. 8. 22. 

iStt©lSl±Sai«*«tt*Lfc. WMt iBJ&14£&3RjKUi 
14f££3fc#34-ifcA-y -T h ^Jil^a^ * H 

KS*2©fc^t£14fPiffiSU <bPJfi^>^#TrW^ 

[0 1 2 3] ##FJ2 1-22. 2. 23-30R[>'-e 
tl{C*flS-r-SJt«?«a|7. 1 8-20, 2-3. 2 1. 
5. 8. 2 2. 1 0tCfe(*$MW&H&Ffl|g*££4tC 

^"f . WA«©f?«S:fjitt. >tfic;-rsit«* 
WCcJ±tT,.«fi<. »K«r£14«±IiI0. AIM 
fia£0. Ka<0. 1 5 itl»C <fc{C«fc 9 . WXf& 

[0 124] 
[«4] 




[0 12 5]Se>«:. P A^mifZmc&O^UzfXij 

[0126] KKme 

*J60S3~8E:Crt:b&0!ll 1~1 4. 16~17©-^D 

i«-T * T ju 5 4 ©Iffl-COHffiKJ&K: J: SM^iSti^ 
fb«:ot,>-CtfcltfCfc. AIM h^iiM<S:S£3l5©^n^ 

[0127] XltM3 ^8&CtttMM 11-14. 16 
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[0129] 

A" J (b' ,-vB" v ) o,., rgtsn, *>o 

a, x, y©±9SS«H#*ft-eft0. Ka< 
0. 15, OStfSl. OSxSl, 0^y^lt»5 

^iT*^^*{bflBH5clW««. La A 1 0 3 CD 

10 ^X^fflZTClfii^ i«c?^ 0 

[01 ] ^D^X*^ h/r;b5tBA»«S*!)X 

Ha I .,Co,,,Fe,, l O l ., (JtMM 
1) iLa 0 . 9 Co,. 5 Fe,. s O 3 ^ 

[12] LaCo0 3 .»/Itt(7;^t, 

20 1fo^ZVcmi,tcm-C%>ho 

[04] La, - a CoCV, CCfcWSa^O. 0t 

La,. ! CoO,., (##{?lll)MLa 0 . B7S CoO 

3-5 <##«2 i ) t©«at«»tws**H«ur^r 

[05] La, - 0 MnCV, Kt»ia#0. Or 

n0 3 . B (##0H1 3) Saa 0 .,„Mn0 3 ., (# 
30 &o 

[06] La t - a COo.Je^sOj., (CfeWSa 

jWO. or^-Sfi^o^P^x^^ h (JtttMiQ) i 
La„. 9 C o 0 .s F e 0 . 5 O 3 -ff (MWDMLa 
o.a7 5 Co 0 . s F e 0 . 5 O 3 ., (###12) &®M2aft 
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[02] 



[03] 



1) s<xz-f*D4 h/y-AhCh 

LaCoOs + X/2AI2O3 

m xLaAlCb + (l-x)LaCoOj 

+ X/3C03O4 + x/12Ch(gas) 
ZZ] 



4Co!o4 + 3Ahp3 ■ 



C03O4 + 3AI2O3 — 
2) ^D7^N h/Zr0 2 



6C02AIO4 + l/20i(gas) 
3CoAh04 + l/202(gas) 



LaCo03 + xZrOa 

» x/lhaiZnOi + (1-x)LaCo03 

+ X/3C03O4 + x/6Ch(gas) 



Lai-xSivMnOa-* 



+3ffi(La)*+lffi(K)-CS& 



I/2Vo 



|Lai~Mn03-*| (Lai*Vu„Mn03.*) 



3/2Vo 
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[06] 



foaoo 
M40- 



V. 



saao isao i<mo 

ft £ CO 



F £-A(#3*) 3G091 AA02 AB03 BA01 BA07 BA39 
GBOOW GB02W GB03W GB04W 
GB07W GB10W GB17W 
4D048 AA06 AAL3 AA18 AB05 BA02X 
BA03X BA07X BA13X BAL5X 
BA15Y BA18X BA19Y B*28X 
BA35Y BA36X BA37X BA38X 
BA42X 

4G069 AA03 BB02A BB02B BB06A 
BB06B BC03A BC09A BC09B 
BC12A BC12B BC13A BC13B 
BC16A BC16B BC31A BC40A 
BC40B BC42A BC42B BC44A 
BC44B BC50A BC50B BC62A 
BC62B BC66A BC66B BC67A 
BC67B BC68A BC68B BC72A 
BC72B CA03 CA09 EC23 
EC25 EC27 ED06 FC08 



